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for various bacterial infections, including skin, respira-
ross-reactivity of cephalosporins: allergic
mmediate hypersensitivity to ceftriaxone
n a cefcapene pivoxil-sensitized patient

ephalosporin antibiotics are widely prescribed for com-
on bacterial infections and are one of the major causes

f immunologically mediated adverse drug reactions. In
ontrast to delayed allergic reactions, immediate allergic
eactions to cephalosporins are relatively rare. In addition,
ross-reactivity among beta-lactam antibiotics, including
ephalosporin and penicillin, has been reported in the litera-
ure [1-3]. Here, we report a case of an anaphylactic reaction
o ceftriaxone (CTRX) in a cefcapene pivoxil (CFPN-PI)-
ensitized patient.
61-year-old Japanese man developed mild dyspnoea, cold

weats, and wheals within one hour of taking CFPN-PI, lox-
profen, acetaminophen, and sofalcone, following a tooth
xtraction. He recovered spontaneously without any spe-
ific treatment. He had received the same drugs at the dental
JD 2016 (epub ahead of print)
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linic several times in the past, but had never received peni-
illin before this time. A month after the aforementioned
pisode, he was administered dexamethasone (DXM), clin-
amycin (CLDM), and CTRX for acute pharyngitis. This
ime, he developed dyspnoea and wheals on his entire body
ithin 15 minutes of taking the medications; his symptoms
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f the skin prick test (wheal diameter mm) Cefcapene pivoxil (CF
oxoprofen challenge test was negative B) Results of the intraderma
eaction was positive, even though we did not test histamine as a posi
XM dexamethasone C, D) Two-dimensional structures of CTRX

he PubChem Compound database (https//wwwncbinlmnihgov/pc
y a dotted circle.
CORRESPONDENCE

improved immediately with epinephrine. This was the first
time he had received CTRX.
Based on this medical history, an adverse drug reaction
was suspected and he was referred to our hospital for
allergy tests. We initially performed skin prick tests, and
as expected, he exhibited a positive reaction to CFPN-
PI, while the results of loxoprofen, acetaminophen, and
sofalcone skin tests were negative (figure 1A). We subse-
quently performed intradermal tests for infusion drugs, and
although the results of DXM and CLDM testing were nega-
tive, CTRX (1:100 dilution) showed a clear positive reaction
(figure 1B). On the basis of these results, we diagnosed the
patient with an immediate drug allergy to both CFPN-PI
and CTRX. Moreover, as he had developed an anaphylac-
tic reaction despite prior exposure to CTRX, it was highly
likely that he was cross-sensitized by CFPN-PI.
Both CTRX and CFPN-PI belong to the third-generation
cephalosporin group of beta-lactam antibiotics and demon-
strate in vitro activity against a wide range of Gram-positive
and Gram-negative microorganisms. These drugs are used
1
be R. Cross-reactivity of cephalosporins: allergic immediate hypersensitivity to
of print) doi:10.1684/ejd.2016.2938
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ical structures of ceftriaxone and cefcapene pivoxil A) Results
PN-PI) clearly showed a positive result, while the result of a
l test (wheal/erythema diameter mm) The ceftriaxone (CTRX)
tive control; penicillin was also not tested CLDM clindamycin;
(C) and CFPN-PI (D) The structures were downloaded from

compound) The R1 side chain of each molecule is indicated

tory, pharyngeal, urinary tract, and dental infections [4, 5].
The incidence of cephalosporin hypersensitivity skin reac-
tion ranges between 1% and 3%, while anaphylaxis occurs
in 0.0001%-0.1% of the cases [6]. To date, a number of
CTRX anaphylaxis cases have been reported, of which
some occurred after the first administration of CTRX, as
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tification = EJD Article Identification = 2938 Date: November 3

as the case in our patient, while most cases occurred fol-
owing sensitization with penicillin [2, 4, 6, 7].
he chemical structure of the R1 side chain plays an
ssential role in the cross-reactivity between cephalosporin
ntibiotics and the immediate hypersensitivity [1]. Cross-
eactivity has been reported for CTRX, cefotaxime, and
efuroxime, which share an identical or similar side chain
t the R1 position [1-4]. In the present case, as CTRX and
FPN-PI have similar R1 side chain structures (figure 1C,
), a CFPN-PI cross-sensitization to CTRX can be pre-
icted. To the best of our knowledge, this is the first report
escribing cross-reactivity between CTRX and CFPN-PI.
n conclusion, since patients with immediate hypersensitiv-
ty to cephalosporins may develop allergic reactions to other
ephalosporin antibiotics and/or penicillin, their adminis-
ration should be avoided. �
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